The CORSAIR Turbomachinery Code: Status and Plans 
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CORS AIR Algorithms - 



O c« 

© 

o x 

c s 

<2 = 

« 2 

c/3 U 

'«* .22 

? 5 


© S 

•pn 

'S & 


Cd 

W> S 

rC *2 

Oh 

U 5 


N 29 


§ .£ 

e j- 

• P* 4— > 

m 

© C/5 

P « 

O’ M 
© 5 

n ^ 

S ft 

« ,a 

p > 

© P 

© 2 

"© sg 

a t£ 


C/3 ^ 

© © 
•rt lx 

t3 © 
8 .22 
Oh 

2 ? 

o, .S3 


P Oh 

5 h «> 


,© '© 
P U 


.22 eP — 


© © 


2 J+H 
^ 4 h 


- — : 

* : M 

& P 


© T3 

■O § 

© . 55 


2 "d 

2 # C 

& WD 

S « 
© w 

£ 6 

£ * 

1 O 

i 5 
8 2 
<8 S 


Well-suited for parallel simulations 
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Grid Motion 

- Arbitrary translation/rotation 

- Blade vibration 


CORSAIR Algorithms - III 


in 


G 

O 


c/3 

O 

B 

o 

o 

<D 

*G 


cd 

5-1 

bX) 

I 

0) 

C/3 


C/5 

c8 

G 

O 

# o 

O 

*G 

5— t 

pS 

cS 

3 

*G 

G 

<D 

M 

*33 

C/5 

G 

n - 

l—H 

PM 

Oh 

HH 

3 

s 


Sh 

08 

Pm 


b{> 

c8 

C/3 

C/5 

c8 

O. 

5-i 

o 


c/3 

’G 

*G 

bX) 


G 

<D 


o 

HH 

G 

5-1 

*G 

O 

<D 

G 

Gh 

*G 

c3 

G 

3 

i 

o 

G 

O 

O 

>> 

>> 


X) 

X 

X 

G 

G 

G 

O 

O 

O 

*G 

• fH 

\G 

• fH 

•i-H 

• fH 

CO 

CO 

co 

o 

O 

o 

§• 

- & 

§< 

G 

O 

G 

O 

G 

O 

o 

o 

o 

a> 

CD 

<D 

T3 

-a 

■*G 


G 

O 

*G 

•-H 

C/3 

o 

I* 

O 

O 

<D 

*G 

*G 

<D 


O 

0) 

& 

C/3 

5-4 

<D 

C/3 

G 


G 

O 

*-G 

•i— i 

C/5 

o 

B* 

o 

o 

<D 

T3 


c8 

V-H 

bX) 

i 

<d 

G 


5-4 

<2 

*G 

C/5 

G 


.G 

Cm 

J— 4 

4 ) 


5-i 

CD 

j> 

O 

C/5 

£ 

o 

*G 

§ 

G 

O 


u 
0) 
05 

d- a 

i « 

G o 

CD .m 

Gh pG 

O PM 

C8 

• | u 

1 o 


cl 

^Oh 

13 

■5 

13 

s 

g 

a 

CO 

CN 

5— ( 

<d 

C/5 

G 

*G 

§ 


bX) 

<3 H 


5-i 

<D 

G 

a> 

bii 


o 

<D 

X 

O 


5-h 

o 

H £ 

O m 


bX) 

G 

• f-H 

GO 

CO 

<d 

o 

0 

5-i 

Oh 

1 

+-> 

C/3 

o 

cu 


I I I 



03/12/2002 


CORSAIR Algorithms - IV 
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Full- and Partial-Admission Turbine Simulations 
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Simplex Turbine 
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Instantaneous Mach Number - II 



FULL ADMISSION PARTIAL ADMISSION 




Instantaneous Nozzle Mach Number 



FULL ADMISSION PARTIAL ADMISSION 



Unsteady Pressure - Full Admission - 50 % Span 



Unsteady Pressure - Partial Admission - 50% Span 






Pressure Decomp - Full Admission - 50% Span 



Pressure Decomp - Partial Admission - 50 % Span 




Unsteady Integrated Tangential Force 



FULL ADMISSION PARTIAL ADMISSION 
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Computational Grid 
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Instantaneous Mach Number - Midspan 
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CONSTANT FLUID PROPERTIES VARIABLE FLUID PROPERTIES 




Instantaneous Entropy Function - Vane Exit 



CONSTANT FLUID PROPERTIES VARIABLE FLUID PROPERTIES 





Instantaneous Entropy Function - Rotor Exit 



CONSTANT FLUID PROPERTIES VARIABLE FLUID PROPERTIES 




Unsteady pressure - Rotor L.E 



CONSTANT SPECIFIC HEATS 
VARIABLE SPECIFIC HEATS 
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CONSTANT SPECIFIC HEATS 
VARIABLE SPECIFIC HEATS 
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IMPELLER W/SPLITTERS INDUCER 


Current Work and Future Plans 
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CORSAIR Validation - 
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CORSAIR Validation - II 
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CORSAIR Validation - III 
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